The magnetic susceptibility of 194 granitic rock samples from along a transect of the Coast plutonic-metamorphic complex near Juneau, was measured using a Geoinstruments JH-8 model hand-held magnetic susceptibility meter. Variations in magnetic susceptibility are not only usefull in differentiating individual plutons for mapping purposes, but may aid in (1) delineating hydrothermally altered and mineralized areas, (2) determining changes in metamorphic grade, (3) interpretation of aeromagnetic data, and (4) interpreting the tectonic and petrogenetic history of pluton emplacement. The variations in magnetic susceptibility define and delineate individual plutons and plutonic units that are part of three major plutonic belts of the region. Plutons range from quartz diorite to granite in modal composition. Variations in magnetic susceptibility are due to variable abundance of magnetite in the rocks, but granitic rocks with very low magnetic susceptibility lack magnetite, but may contain ilmenite, sulfides, and secondary opaque oxides.
INTRODUCTION
Magnetic susceptibility is a useful and easily obtained measurement in various types of geologic investigations, particularly in the discrimination and mapping of plutons and plutonic suites (Ross, 1989; Drinkwater and others, 1992) . Magnetic susceptibility also may be used in delineating mineralized areas (Grant, 1985; Ishihara and others, 1987; Puranen, 1989) , rock alteration zones (Lapointe and others, 1986; Criss and Champion, 1984) , grade of metamorphism (Subrahmauyam and Verma, 1981; Hageskov, 1984; Grant, 1985) , and aid the interpretation of aeromagnetic data (Criss and Champion, 1984; Ford and others, 1988; Tulloch, 1989) . Differences in magnetic susceptibility have been used to interpret tectonic settings of pluton emplacement (Ishihara, 1977; Takahashi and others, 1980) , and when used in conjunction with chemical and isotopic data aids in petrogenetic interpretations (Ishihara and Sasaki, 1989; Bateman and others, 1991) . The development of hand-held, battery operated susceptibility meters, such as the Geoinstruments JH-8 model, and Exploranium KT-5 model, makes differences in magnetic susceptibility easily measured during routine field and laboratory work.
Variations in magnetic susceptibility combined with chemical data were used by Drinkwater and others, (1992) to help define 18 plutons and plutonic units that form three major belts and 7 subbelts of the Coast plutonic-metamorphic complex in the vicinity of Taku Inlet, near Juneau ( fig. 1 ). The plutons range from diorite, quartz monzodiorite, and quartz diorite to tonalite, granodiorite, and granite in average modal composition (table 1) . This report provides sample locations and the magnetic susceptibility data summarized in the report of Drinkwater and others (1992) , plus 49 additional measurements from the Taku Inlet transect area. Additionally, it compares results from two different models of magnetic susceptibility meters and makes general recommendations for use of these hand-held meters. The purpose of our investigation is to obtain representative values for various plutonic units and suites of the Juneau area to aid future detailed mapping and interpretation of aeromagnetic survey data of the region. The Taku Inlet transect area is within the Juneau and Taku River 1:250,000 quadrangles, mapped in reconnaissance by Brew and Ford (1985) . Additional sources of geologic information for this area are found in Brew and Ford (1977) , Brew (1973, 1977) , Brew and Grybeck (1984) , and Drinkwater and others (1989 Drinkwater and others ( , 1990 Drinkwater and others ( , 1992 .
Magnetic susceptibility is the measurement of the ratio of intensity of magnetization of a substance, to the magnetizing field (Lindsley and others, 1966, Dobrin, 1976) , and as used in this report is defined with respect to unit volume. The magnetic susceptibility of most rocks is proportional to the amount and type of ferromagnetic minerals present, principally magnetite. Pyrrhotite, ferrian ilmenite, chromite, franklinite, and a few other iron-rich spinels may be slightly ferromagnetic, but are uncommon and occur in such small amounts as to contribute very little to magnetic properties of rocks (Lindsley and others, 1966; Dobrin, 1976; Thompson and Oldfield, 1986) , and ilmenite is usually antiferromagnetic. Magnetite-free rocks rich in mafic silicate minerals (high iron content), especially biotite, may yield slightly positive or paramagnetic susceptibility (Vernon, 1961; Tullock, 1989; Puranen, 1989) . The relatively high specific magnetic susceptibility of the paramagnetic ferromagnesian silicates (biotite, hornblende, chlorite, and garnet), is due to the concentrations of magnetic ions Fe3+, Fe2+, and Mn2+, and to a lesser degree the magnetic ions of Co, Ni, and Ti (Vernon, 1961; Thompson and Oldfield, 1986) . Grain size and fabric of magnetite also influence the magnetic susceptibility of rocks (Lindsley and others, 1966; Tulloch, 1989) with coarser textures yielding higher magnetic susceptibility, and preferred orientation of magnetite or its magnetic domains generally giving anistropic susceptibility. Weathering and hydrothermal alteration may decrease magnetic susceptibility (Lapointe and others, 1986; Puranen, 1989) 
METHODS AND RESULTS
Magnetic susceptibility measurements were made with a Geoinstruments Model JH-8 hand-held volume susceptibility meter. The units of measurement in volume susceptibility are the commonly used dimensionless SI units (International Standard units), (Goldman and Bell, 1981) , We report our measured values as 1Q'5 SI units. The older CGS system may be converted to SI units by using 4rc CGS (Thompson and Oldfield, 1986) . One percent magnetite in a rock produces a magnetic susceptibility of about 4000 x 10~5 SI units, which approximates 3000 x 10'6 emu/cm 3 (electromagnetic unit per cubic centimeter) of the CGS system (Ross, 1989) . Magnetic susceptibility values were determined by taking several measurements from the surface of slabbed samples. We used the highest reading which, according to Tulloch (1989) , reflects the closest approach to the actual value. The differences between high and low readings were generally less than 20 percent, and most were less than 10 percent. As suggested by the JH-8 manual, each measurement was multiplied by 2 to compensate for the use of hand samples rather than outcrops. The reading errors are ±-1 at 0-100, ±10 at 100-1000, and + 100 at 1000 to 10,000 scale. Samples yielding very heterogeneous readings were not used, and those giving anomalous high or low values were also discarded unless they represent a distinct part of a pluton such as a border or core zone. Samples with magnetite grains coarser than 1 mm were not used in averages or ranges. The size of magnetite in granitic rocks of the transect area, generally, are very uniform in size, most are less than .5 mm. The 194 measurements listed in table 2 are grouped according to pluton or unit, and for comparison, the mafic mineral content is also listed. Average magnetic susceptibility values and ranges for individual plutons and units are shown in table 3.
The distribution of magnetic susceptibility of all samples in the Taku Inlet transect area is shown in figure 2 ; and has a bi-modal pattern, one group with a very low susceptibility and a second group with a moderately high susceptibility (1000 to 4000 x 10'5 SI units). The distribution has a gap between 500 and 1000 x 10~5 SI units, and a steady decline in samples with magnetic susceptibility greater than 4000. A more thorough description and analysis of the distribution patterns of magnetic susceptibility in this area is provided by Drinkwater and others (1992) . The two highest measured values of 7000 and 8000 ( table 1) are not included in figure 2 because they are unusual in containing abundant coarse-grained magnetite (> 2 mm). Samples yielding very low values (less than 300) generally lack opaque minerals, but where present the opaques are chiefly sulfides, ilmenite, or secondary magnetite or opaque oxides (goethite or limonite). Ilmenite was identified by its elongated and 6-sided forms, and skeletal grains, as compared to the more equant (4 and 3 sided) forms of magnetite.
We also scanned 30 of the samples with an Exploranium KT-5 model magnetic susceptibility meter to provide a comparison to the JH-8 model. The KT-5 measures volume susceptibility in SI units similar to the JH-8 model. It has a digital display readout (SI x 10" 3 ), memory recall control that stores up to 12 measurements, and a scan mode that allows repeated measurements over a given outcrop area for rapid assessment of distribution of magnetic susceptibility. The KT-5 can accurately measure magnetic susceptibility on samples with surface diameters of as small as 100 mm and a minimum thickness of 50 mm. To compare the KT-5 and JH-8 models, we measured magnetic susceptibility of 30 samples previously measured by the JH-8 model, and the results are tabulated in table 4. The susceptibility values for 23 samples above 100 x 10~5 SI units from the JH-8 meter were consistently slightly higher than corresponding values measured by the KT-5 meter. For four samples below 100, the KT-5 meter recorded higher values. The differences and percent difference are shown in table 4 and graphically in figure 3. The majority of samples show a difference of less than 10 percent between susceptibility values measured by the two meters, and only two are greater than 16 percent difference. The large percent differences in these two samples, which have very low susceptibility values (less than 100), is probably not significant because the rocks in that range are basically non-magnetic.
DISCUSSION
The differences in magnetic susceptibility allow us to divide intrusive rocks into magnetite-bearing granitoids, -those with values greater than approximately 300 x 10~5 SI units, -and magnetite-free granitoids (Ilmenite-bearing) with values less than 300. The two magmatic series of igneous rocks are considered to represent different tectonic settings, source rock compositions, and crystallization and emplacement histories (Ishihara, 1977; Takahashi and others, 1980; Ishihara and others, 1987; Piccoli and Hyndman, 1985; Tulloch, 1989; and Bateman and others, 1991) . The differences in susceptibility also helped differentiate 3 major plutonic belts and 7 subbelts in the Taku Inlet transect area (Drinkwater and others, 1992) . We also found significant differences in magnetic signatures between magnetite-bearing plutons of similar modal composition. We found no correlation between magnetic susceptibility and mafic mineral content ( fig. 4) within subbelts, or individual units or plutons, indicating that the variations in susceptibility are due to local variations in abundance of magnetite or ilmenite. Grant (1985) determined, from chemical and experimental data, that intrusive rocks of intermediate composition (quartz diorite to tonalite) should exhibit the highest magnetite content and magnetic susceptibility values. In our study area, the highest susceptibility values are found in tonalites and granodiorites, whereas the lowest values occur in all rock types from diorite to granite. The Speel River, Taku Cabin, and Mendenhall Glacier plutons are tonalites which exhibit very high susceptibility values, whereas the Mount Juneau, Grand Island, Carlson Creek, and Lemon Creek Glacier plutons are also chiefly tonalites, but exhibit very low susceptibility.
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